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Introduction
The literature has reported the stimulatory effect of laser on hepatic regeneration in livers submitted to partial hepatectomy.
Several studies have shown an effective interaction between light and biological tissues, the liver in particular [1] [2] [3] [4] [5] .Conventional light, as well as light-emitting diodes (LED) and laser, with their different optical properties concerning light production and delivery have similar effects on cell organelles, leading to increased efficiency of wound healing, of hepatocellular mitochondrial energy capacity, and of hepatic regeneration 2, [3] [4] [5] [6] . The partial loss of hepatic tissue rapidly triggers the regenerative process until the original weight is recovered 7, 8 . The detection of the response of the liver to various challenges such as hepatitis, intoxication, hepatic resections and liver transplantation is of a mythological nature 9,10 and raises extremely interesting aspects about the hepatic coherencein meeting challenges and overcoming obstacles. Laser phototherapy has proved to be effective for neovascularization, fibroblast proliferation, bone repair and nerve regeneration, also with broad applications to oncology in the form of photodynamic therapy [2] [3] [4] .
The mechanisms of interaction between laser and matterare characterized as photochemical, photothermal and photomechanic processes. Photobiostimulation is based on the most subtle level of light interaction with tissues, with the photon transmitting its energy to a photosensitive compound. Laser light in the visible range of the spectrum is assumed to lead to conformational changes in the cytochrome structure of hepatocytes, thus inducing increased ATP production that expresses an increase in the energy metabolism of the liver of hepatectomized rats [11] [12] [13] . It has been demonstrated that both high and low power laser light has the ability to increase the mitotic index and mitochondrial function of the liver remnant after partial resection in non-cirrhotic rats 5 .
However, there is no clear knowledge about the effect of laser light on non-hepatectomized livers free from regenerative mechanisms that might interact with this light.
Thus, the objective of the present study was to assess the effect of laser light at two different wavelengths applied separately or in combination on intact livers with no level of hepatic resection.
Method
Based on the sample size calculation of Kelley and Mitochondrial function was analyzed by the polarographic method 15 , by the spectrophotometric determination of mitochondrial swelling 16 and by the determination of hepatocellular levels of malondialdehyde (MDA) 17 .
The results of mitochondrial function are reported as a fraction compared to group C and MDA levels are reported as µM(10 -2 )/mg protein. The results were analyzed statistically by the nonparametric Mann-Whitney test, with the level of significance set at 5% (p<0.05).
Results
Regarding mitochondrial function, there was a reduction of ADP-activated respiration (state 3) in group L1 compared to group C (p=0.0016) while the values for group L2 were similar to control. Group L3 also showed a reduction of state 3 (p=0.0159), while state 4 did not differ significantly between the groups studied (panel B). As shown in Figure 1 , panel C, there was a significant reduction of RCR in group L1 compared to control (p=0.0001) and to group L2 (p=0.0040). Mitochondrial swelling showed a significant difference only between group L3 and group C (p=o.
o286).
There was a significant increase in MDA levels in L3 compared to control (p=0.0476) and to group L2 (p=0.0286) and in L1 compared to L2 (p=0.0132), as shown in Figure 2 .
Discussion
In the present study we assessed hepatic mitochondrial function and MDA levels in intact livers in response to the use of laser as a source of light in a simulation of laser therapy at two different wavelengths applied separately or in combination, based on the basic understanding of some fundamental elements of the interaction between light and matter 1, 6 . The main objective was to determine the effect of laser light on hepatic energy capacity based on previous studies from our laboratory about hepatic function and mitochondrial function 5, 18, 19 . The liver, as matter in its nature, consists of atoms that form molecules, structures, tissues, organs and organisms. Light, in turn, is of a dual nature and can be explained as a wave or particle since it behaves like both. The energy carried by light can be understood as an oscillation of electric and magnetic fields with no mass. When interacting with the charges of matter, those fields cause them to move by oscillating, especially electrons, which are lighter than atoms nuclei and, in turn, generate other electric and magnetic fields, producing different effects 2, 4, [20] [21] [22] . 
Conclusion
Although laser light reduced mitochondrial function at 660 nm wavelength and with the combination of 660+780 nm wavelength, it did not interfere in a negative manner with hepatocellular energy state. Additionally, the increase in MDA in L3 showed that laser induced an increase in oxidative stress in the liver with a consequent increase in oxygen free radicals.
